INTRODUCTION
THE evolution of dominance has long been a controversial subject. Major theories (see O'Donald, 1968) involve either the wild type evolving dominance in response to the repeated appearance of deleterious mutations (Fisher, 1928 (Fisher, , 1931 , the heterozygote increasing in fitness and dominance evolving as an advantageous allele spreads through a population (Parsons and Bodmer, 1961) , or dominance evolving in a polymorphism maintained by frequency dependent or disruptive selection (Sheppard, 1959 (Sheppard, , 1961 . A fourth situation, that the degree of dominance could be increased through selection in the originally recessive homozygote, is seldom considered, though Sheppard (1962; Clarke and Sheppard, 1962 ) discussed this possibility. Modification of dominance, by moving the expression of the homozygote toward that of the heterozygote, has recently been investigated experimentally in the semi-dominant "Hairy wing" mutant of Drosophila melanogaster (Ohh and Sheldon, 1970) and may have occurred naturally in, for example, the crest form of domestic poultry (Fisher, 1935; Ohh and Sheldon, 1970) . Other examples, such as selection for increased penetrance and expressivity affecting the level of dominance of the polydactyly mutant in mice (Bodmer, 1960) , indicate that some degree of dominance modification might occasionally arise as an associated response during selection for expression modifiers. The following mutants, arranged by chromosome map position, were used in this study: shy (short vein), 2-38, veins L2 and L4 do not reach the wing margin, while in later generations of selection L3 also became shortened slightly; ye (veinlet), 3-02, veins L2, L3, L4 and L5 shortened; ri (radius incompletus), 3-470, vein L2 shortened; and ci (cubitus interruptus), 4-0, vein L4 usually possesses one or more gaps. The Oregon stock was used as a standard wild-type stock, and in one phase of the study, shy lines were crossed to the second chromosome mutant px (plexus), which possesses a network of extra veins, particularly along the margins and tips of the long veins. For detailed descriptions see Lindsley and Grell (1967) . The necessary wing nomenclature is shown in plate H, a.
Each of the four wing mutants was outcrossed to a newly caught wildtype strain to increase the genetic variability in the background after resegregation of the homozygous mutants. Then four replicate lines of each mutant Dominance is a term used to describe the relation between a pair of alleles and their phenotypic resultant. In the discussion that follows, since all mutants used are complete recessives, dominance will be said to have been modified if the heterozygote fails to resemble the originally dominant homozygote to any degree in a significant number of individuals examined. Sixty-eight crosses among selected, original stock, Oregon wild type, and plexus lines were made, from each of which about 400 F1 offspring were scored. As the principal effect of each of the four selected mutants is to shorten one or more longitudinal veins, throughout this discussion the terms "long" and "short" will be used to designate reduced expression and increased expression lines, respectively. Of the six double heterozygotes eclosing from crosses of original stock lines, only two combinations produced F1 vein abnormalities. In one of these control cross combinations, shy! +; vet +, one female from 820 offspring possessed a shortened L5 vein (plate II, f). This is a common abnormality occuring at a low frequency in many crosses involving the ye mutant. Eight of 892 shv/ +; nj + offspring had a small terminal gap in the L2 vein (plate II, e), though the difference between this and the comparable double heterozygote offspring from the cross involving" long "lines, in which none of 621 flies possessed vein abnormalities, is not statistically significant. In the same cross using shy and ni "short " lines, however, 151 of a total of 738 offspring had terminal gaps in the L2 veins, highly significantly different from the "long" and stock control crosses (tables 2 and 3).
Similar highly significant differences were obtained in every other comparison of "short "-line-derived versus "long "-line-derived double It should be noted that the phenotypes of the double heterozygotes are in no way similar to those of double homozygotes. The heterozygotes possess rather small gaps or thin areas, most often in veins affected by both of the mutants involved (plate II, g, h). Double homozygotes, on the other hand, are generally additive (plate II, b-d).
Since the criterion for modification of dominance is that the phenotype of the F1 must be significantly different from the originally dominant homozygote in some degree of phenotypic expression, these results show that selection in the homozygote for enhancing the phenotype has an effect on dominance relationships in the F1. Since in each case described thus far two major genes that affect venation have been present in each cross, a series of crosses were made to determine whether similar results would be found in the presence of a single mutant. One set of crosses between " short" lines and Oregon wild type resulted in vein interruptions in the F1. Of 700 F1 offspring from the cross of ye " short" to Oregon, 97 possessed shortened L5 veins (plate II, f). This is significantly different from the similar crosses involving ye "long" lines (table 3) and indicates that selection in the veinlet " short" line, described above. It is realised, therefore, that these data only provide a demonstration of partial dominance arising through homozygote selection. Fisher (1930) was the first to advance the idea that dominance is modifiable through selection. He proposed that a beneficial allele evolves dominance in response to the occurrence of deleterious allelic mutations, for, since in the absence of dominance each deleterious mutant produces a deleterious heterozygote, modifying factors that reduce the deleterious effects of the mutant in heterozygotes will be favoured by selection. A newly occurring mutant will appear first as a heterozygote, and homozygotes will not occur in high enough proportions for selection to influence them directly until the mutant frequency has risen considerably, except of course in the case of sex-linkage. For this reason most theories of the evolution of dominance discount the importance of selection in the homozygote, concentrating experimental work on selection of the heterozygotes (see, for example, Dunn
and Landauer, 1934 Landauer, , 1936 Ford, 1940; Fisher and Holt, 1944) . There are at least two instances, however, in which selection in the homozygote should be considered. The first is related to the evolution of mimicry as proposed by Sheppard (1962) . The heterozygote will be the only mimetic form when the mutant first arises. If the mimetic form has an advantage over the cryptic form, however, the new allele will increase in frequency until the advantage of the heterozygote is balanced by the disadvantage of the homozygote. From this point both the homozygotes and heterozygotes of the mimetic form will evolve toward the model and dominance will be attained. The theory thus requires homozygote selection to contribute to the evolution of dominance. The present study verifies that this expectation is reasonable.
The second instance is directly related to all theories in which the selection of the heterozygote is invoked. By Fisherian selection, because deleterious mutants are occurring repeatedly in the population as heterozygotes, modifiers are selected that reduce and eliminate heterozygote expression, thereby making these mutants recessive. If a condition, such as melanism, which has been deleterious during the early history of the species now becomes beneficial, how is it possible to select modifiers that reverse the established dominance relationships if dominance is complete. In other words, Fisherian selection cannot begin unless the newly beneficial heterozygote is distinguishable from the dominant homozygote. There are, however, at least three ways around this difficulty. First, evolutionary change might have to await new modifier mutants. Second, change might only be expected from genes for which complete dominance had not evolved. These alternatives place large restrictions on the flexibility of the evolutionary process. Third, enhancement of expression in the rare homozygote could give rise to some degree of heterozygote expression. As soon as the heterozygote can be distinguished from the dominant homozygote, that is, as soon as it becomes semi-dominant, dominance modification may proceed along any or all of the lines proposed by the major theories in the field. That expression modifiers may affect the degree of dominance suggests a well-integrated relationship between dominance and expressivity of the phenotype. This is not meant to suggest that all modifiers of dominance necessarily modify expression. Goldschmidt and Hoener (1937) and Blanc 
